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(57) ABSTRACT

Provided 1s a method for manufacturing refined fats and oils.
Here fats and oils are brought into contact with an adsorbent
and subsequently treated with water vapor under at least one
condition of the following conditions. In condition I, the time
for which the fats and o1ls are brought into contact with the
water vapor 1n a temperature range of 173° C. to 205° C. for
from 5 to 110 minutes. In condition 2, the fats and oils are
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range of 205° C. to 215° C. for from 5 to 50 minutes. In
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METHOD FOR MANUFACTURING REFINED
FAT OR OIL

FIELD OF THE INVENTION

The present invention relates to a method for manufactur-
ing refined fats and oils with less by-products, good taste and
flavor and good hue.

BACKGROUND OF THE INVENTION

Fats and o1ls are essential for a human body as nutrients and
source ol energy supply (the primary function), and more-
over, are important for providing so-called sensory function
(the secondary function), which satisfies palatability of foods,
for example, taste or aroma. In addition, fats and oils contain-
ing diacylglycerols at a high concentration are known to show
physiological effects (the third function) such as body fat-
burning effect.

Untreated fats and oils obtained by compressing plant
seeds, germs, fruit pulps, and the like contain fatty acids,
monoacylglycerols, odor components, and the like. Further,
in processing the fats and oils, minor components are pro-
duced as by-products through heating steps such as transes-
terification reaction, esterification reaction, and hydrogena-
tion treatment, thereby impairing taste and flavor. In order to
use the fats and oils as edible o1ls, 1t 1s necessary to improve
the taste and flavor by removing these by-products. Thus,
treatment of so-called deodorization, in which the fats and
o1ls are brought into contact with water vapor under reduced
pressure at high temperature, 1s generally performed (Patent
Document 1).

In addition, 1n order to improve the taste and flavor in
diacylglycerols-rich fats and o1ls, there have been reported a
method mvolving adding an organic acid to diacylglycerols-
rich fats and o1ls and subsequently subjecting the fats and o1ls
to decolorization treatment using a porous adsorbent and
deodorization treatment (Patent Document 2) and a method
involving hydrolyzing raw material fats and o1ls by an enzy-
matic degradation method to produce fatty acids and glycerin,
subjecting the fatty acids and glycerin to esterification reac-
tion, and subsequently subjecting the resultant products to
deodorization treatment so that deodorization time and
deodorization temperature fall within specific ranges (Patent
Document 3).

PRIOR ART DOCUMENT
Patent Document

| Patent Document 1] JP-B-HO03-7240
| Patent Document 2| JP-A-HO04-261497
| Patent Document 3| JP-A-2009-40854

SUMMARY OF THE INVENTION

The present invention relates to a method for manufactur-
ing refined fats and oils, including: treating fats and oils by
bringing the fats and oi1ls into contact with an adsorbent; and
subsequently treating the fats and oils by bringing the fats and
oils 1nto contact with water vapor under at least one condition
selected from the following conditions:

(condition 1) the time for which the fats and oils are
brought into contact with the water vapor in a tempera-
ture range of 175° C. or more and 205° C. or less 1s from
5 to 110 minutes;
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(condition 2) the time for which the fats and oils are
brought into contact with the water vapor 1n a tempera-

ture range of more than 203° C. and 215° C. or less 1s
from 5 to 50 minutes; and

(condition 3) the time for which the fats and oils are

brought into contact with the water vapor 1n a tempera-
ture range of more than 215° C. and 230° C. or less 1s
from 5 to 30 minutes.

The present invention also relates to a refined fat and o1l,
including glycidol fatty acid esters 1n an amount of 7 ppm or
less, measured by a Deutsche Gesellschait fiir Fettwissen-
schait (DGF) standard method C-I1I 18(09), and diacylglyc-

erols 1n an amount of 20 mass % or more.

EMBODIMENT FOR CARRYING OUT THE
INVENTION

In recent years, consumer demand for improvement of
quality of edible fats and oils has been largely growing, and
consumers who are sensitive to taste and flavor has been
remarkably increased. Thus, fats and oils having higher purity
and better taste and flavor and better hue than conventional
ones are desired.

However, the conventional process of deodorization per-
tformed for improving the taste and tlavor has been found to
further increase the amount of by-products in some cases.
That 15, 1n the case where the deodorization treatment 1s
carried out at low temperature, the resultant fats and o1ls have
poor taste and flavor and poor hue owing to a small effect of
distilling odor components, therefore, 1t 1s necessary to per-
form the deodorization treatment at high temperature. How-
ever, 1t has been found that glycidol fatty acid esters are
produced as different by-products at high temperature. On the
other hand, when the deodorization treatment 1s carried out at
low temperature, although production of by-products 1s sup-
pressed to some extent, the taste and flavor and hue are
improved insuiliciently. In particular, for diacylglycerols-
rich fats and oils, such tendency 1s observed significantly.

Therefore, the present mvention relates to providing a
method for manutacturing fats and oils with less by-products,
good taste and flavor and good hue.

The mventors of the present invention have made various
elforts for studying refining operation of fats and oils, and
have found that production of by-products 1s suppressed by
treating fats and oils by bringing the fats and oi1ls 1nto contact
with an adsorbent in advance and subsequently treating the
fats and oils by bringing the fats and oils 1nto contact with
water vapor at a specific temperature and for a specific period
of time, and that fats and o1ls obtained through such treat-
ments have good taste and flavor and good hue.

According to the present invention, refined fats and oils
with less by-products, good taste and flavor and good hue are
provided.

Fats and oils used for the manufacturing method of the
present invention refer to fats and oils containing triacylglyc-
erols and/or diacylglycerols. Any kinds of vegetable fats and
o1ls and amimal fats and oils may be used as the fats and oils.

Specific examples of raw materials include rapeseed oil,
sunflower o1l, corn o1l, soybean o1l, rice oi1l, safflower oil,
cotton seed o1l, beet tallow, linseed o1l, and fish o1l.

By-products are easily produced by using diacylglycerols
in refining step as compared with using triacylglycerols.
Thus, 1t 1s more preferred to use fats and oi1ls containing
diacylglycerols in manufacturing method of the present
invention. The content of diacylglycerols 1s preferably 20
mass % (hereinatter, stmply described as “%””) or more, more
preferably 50% or more, and even more preterably 70% or
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more. The upper limit of the content 1s not particularly
defined, and 1s preferably 99% or less, more preterably 98%
or less, and even more preferably 97% or less.

The fats and oils contaiming diacylglycerols can be
obtained through esterification reaction between fatty acids,
derived from fats and o1ls, and glycerin, glycerolysis reaction
between fats and o1ls and glycerin, or the like. These reactions
are broadly classified into chemical methods using a chemaical
catalyst such as an alkali metal or an alloy thereot, or an oxide,
hydroxide, or alkoxide having 1 to 3 carbon atoms of an alkali
metal or an alkali earth metal, and enzymatic methods using,
an enzyme such as a lipase. Among them, the reactions are
preferably carried out under enzymatically mild conditions
by using a lipase or the like as the catalyst in view of obtaining,
excellent taste and flavor or the like.

In the manufacturing method of the present invention, first,
fats and o1ls are treated by bringing the fats and oils into
contact with an adsorbent. The adsorbent 1s preferably a
porous adsorbent, and examples thereol include activated
carbon, silicon dioxide, and a solid acid adsorbent. Examples
of the solid acid adsorbent include acid clay, activated clay,
activated alumina, silica gel, silica-alumina, and aluminum
silicate. The adsorbents may be used singly or in combination
of two or more kinds thereof. Of those, a solid acid adsorbent
1s preferred, and acid clay and activated clay are more pre-
terred from the standpoints of reducing the content of by-
products and improving the taste and flavor and hue.

Both the acid clay and activated clay contain S10,, Al,O,,
Fe,O,, Ca0, MgO, and the like as general chemical compo-
nents, and have a S10,/Al,0, ratio of preferably 3 to 12, and
more preferably 4 to 10. Further, the acid clay and activated

clay each preferably have a composition including from 1 to
3% of Fe,O,, from 0 to 1.5% of Ca0O, and from 1 to 7% of

MgO.

The activated clay 1s a product obtained by treating natu-
rally occurring acid clay (montmorillonite clay) with a min-
eral acid such as sulfuric acid, and 1s a compound having a
porous structure with a large specific surface area and adsorp-
tion capability.

It 1s known that, when the acid clay 1s further treated with
an acid, the specific surface area 1s changed, thereby improv-
ing its decoloring capacity and changing 1ts physical proper-
ties. The specific surface area of the acid clay or activated clay
varies depending on the degree of the acid treatment and the
like, and is preferably from 50 to 400 m*/g. The acid clay or
activated clay has a pH (5% suspension) of preferably from
2.5 to 9, and more preferably from 3 to 7.

Examples of the acid clay which may be used include
commercially available products such as MIZUKA ACE #20

and MIZUKA ACE #400 (both of which are manufactured by
MIZUSAWA INDUSTRIAL CHEMICALS, LTD.), and
examples of the activated clay which may be used include

commercially available products such as GALLEON
EARTH V2R, GALLEON EARTH NV, and GALLEON

EARTH GSF (all of which are manufactured by MIZUSAWA
INDUSTRIAL CHEMICALS, LTD.).

The amount of the adsorbent used 1s preferably less than
2.0%, more preferably from 0.1% to less than 2.0%, even
more preferably from 0.2 to 1.5%, even more preferably from
0.3 to 1.3%, and even more preferably from 0.5 to 1%, relative
to the amount of fats and o1ls from the standpoints of increas-
ing a filtration rate and improving the productivity and the
standpoint of increasing the yield.

The contact temperature between the fats and oils and the
adsorbent is preferably from 20 to 150° C., more preferably
from 40 to 135° C., even more preferably from 60 to 120° C.,
even more preferably from 60 to 105° C., and even more
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preferably from 90 to 105° C., from the standpoints of reduc-
ing the content of by-products and improving industrial pro-
ductivity. In addition, the time for contact 1s preferably from
3 to 180 minutes, more preferably from 5 to 120 minutes, even
more preferably from 7 to 90 minutes, and even more prefer-
ably from 15 to 90 minutes, from the same standpoints. The
pressure may be reduced pressure or ordinary pressure, and 1s
preferably reduced pressure from the viewpoints of suppress-
ing oxidation and improving decoloring property.

In the present invention, subsequently the fats and oils are
brought 1nto contact with water vapor under specific condi-
tions.

In the manufacturing method of the present invention, basi-
cally, the treatment of bringing the fats and oils 1nto contact
with water vapor 1s performed by steam distillation under
reduced pressure, and the treatment may be performed by a
batchwise method, a semi-continuous method, a continuous
method, or the like. When the amount of the fats and o1ls to be
treated 1s small, the batchwise method 1s preferably used, and
when the amount 1s large, the semi-continuous method or the
continuous method 1s preferably used. Example of apparatus
for the semi-continuous method includes a Girdler type
deodorization apparatus composed of a deodorization tower
equipped with several trays. The treatment 1s performed 1n
this apparatus by supplying fats and oils for deodorization
from the upper part of the apparatus, and supplying the fats
and oils to the next lower tray so that the fats and oils are
successively moved down intermittently. Example of appara-
tus for the continuous method 1includes a thin-film deodoriza-
tion apparatus filled with structures which achieve both
vapor-liquid contact efficiency and low pressure loss in the
deodorization tower and having improved contact efliciency
with water vapor.

The treatment of bringing the fats and o1ls 1nto contact with
water vapor may be performed using one of the thin-film
deodorization apparatus or the tray-type deodorization appa-
ratus or using the thin-film deodorization apparatus and the
tray-type deodorization apparatus in combination. In the
present invention, the thin-film column or the tray-type
deodorization apparatus 1s used preferably singly from the
standpoints of reducing apparatus cost, improving the taste
and flavor, and the like.

The amount of water vapor used 1s preferably from 0.3 to
20%, more preferably from 0.5 to 10%, and even more pret-
crably from 1.7 to 4.5%, relative to the amount of fats and o1ls
from the standpoint of improving the taste and flavor such as
“delicious taste” or “rich taste” specific to the fats and o1ls. In
addition, the pressure 1s preferably from 0.01 to 4.0 kPa, and
more preferably from 0.06 to 1.0 kPa from the same stand-
point.

The fats and o1ls are brought 1nto contact with water vapor
under at least one condition selected from the following con-
ditions:

(condition 1) the time for which the fats and oils are
brought into contact with the water vapor 1n a tempera-
ture range o1 175° C. or more and 205° C. or less 1s from
5 to 110 minutes;

(condition 2) the time for which the fats and oils are
brought into contact with the water vapor 1n a tempera-
ture range of more than 205° C. and 215° C. or less 1s
from 5 to 50 minutes; and

(condition 3) the time for which the fats and oils are
brought into contact with the water vapor 1n a tempera-
ture range of more than 215° C. and 230° C. or less 1s
from 5 to 30 minutes.

Under such conditions, 1t is possible to suppress production

of by-products and to improve taste and flavor and hue. Note




US 8,927,039 B2

S

that the time for which the fats and oils are brought into
contact with water vapor in each condition means the total
time when the temperature falls within the specified range,
and the temperature may vary as long as the temperature falls
within the range. Therefore, the time for increasing and
decreasing the temperature 1s included in the time for contact
as long as the temperature falls within the range. Further, 1n
the case where the temperature intermittently falls within the
range because of a variation in the temperature, the total of the
time during which the temperature falls within the range 1s
defined as the time.

In the case where the contact temperature 1s 175° C. or
more and 205° C. or less (condition 1), the time for contact 1s
preferably from 10 to 90 minutes, more preferably from 135 to
70 minutes, and even more preferably from 34 to 60 minutes,
from the standpoints of suppressing production of by-prod-
ucts and improving taste and flavor and hue.

Further, in the case where the contact temperature 1s more
than 205° C. and 215° C. or less (condition 2), the time for
contact 1s preferably from 8 to 45 minutes, more preferably
from 12 to 40 minutes, and even more preferably from 15 to
34 minutes, from the same standpoints.

In the case where the contact temperature 1s more than 21 35°
C. and 230° C. or less (condition 3), the time for contact 1s
preferably from 7 to 27 minutes, more preferably from 10 to
24 minutes, and even more preferably from 15 to 24 minutes,
from the same standpoints.

Two or more of the conditions 1 to 3 may be employed, but
one of the conditions 1s preferably employed from the stand-
points of suppressing production of by-products and improv-
ing taste and flavor and hue. The condition 1 or 2 1s preferred,
and the condition 1 1s more preferred from the same stand-
points.

In the manufacturing method of the present invention,
refining step that 1s generally used for fats and oils may be
carried out before the treatment of bringing the fats and oils
into contact with the adsorbent or before or after the treatment
of bringing the fats and oils into contact with water vapor.
Specific examples thereol include top cut distillation step,
acid treatment step, and water washing step.

The top cut distillation step refers to a step of distillation of
fats and o1ls, thereby removing light weight by-products such
as fatty acids from the fats and oils.

The acid treatment step refers to a step of adding chelating
agents such as citric acid to fats and oils, followed by mixing
them.

The water washing step refers to a step of bringing fats and
oils into contact with water, thereby performing oil-water
separation. Water washing can remove water-soluble
by-products. The water washing step 1s preferably repeated
more than once (for example, three times).

As a result of the treatments of the present invention, pro-
duction of by-products, 1n particular, production of glycidol
fatty acid esters in the refining step can be suppressed, thereby
producing refined fats and oils with less by-products and good
taste and tlavor and hue.

The glycidol fatty acid esters can be measured by a method
according to a Deutsche Gesellschaft fur Fettwissenschatt
standard method C-III 18(09) (DGF Standard Methods 2009
(14. Supplement), C-III 18(09), “Ester-bound 3-chloropro-
pane-1,2-diol (3-MCPD esters) and glycidol (glycidyl
esters)”). This measurement method 1s a method for measur-
ing 3-chloropropane-1,2-diol esters (MCPD esters), and gly-
cidol and esters thereof. In the present invention, to quantily
glycidol ester, a method of “Option A according to the stan-
dard method 7.1 (*7.1 Option A: Determination of the sum of
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ester-bound 3-MCPD and glycidol™) 1s used. Details of the
measurement method are described 1n Examples.

Although the glycidol fatty acid esters and the MCPD ester
are different substances, in the present invention, a value
determined by the measurement method 1s defined as a gly-
cidol fatty acid ester content.

The content of the glycidol fatty acid esters in the refined
fats and oils of the present invention 1s preferably 7 ppm or
less, more preferably 6 ppm or less, even more preferably 5
ppm or less, and even more preferably 3 ppm or less.

The hue of the refined fats and o1ls of the present invention
1s represented by a 10R+Y value measured by a method
described 1n Examples, and the value 1s preferably 20 or less,
more preferably 18 or less, even more preferably 16 or less,
even more preferably 15 or less, and even more preferably 14
or less.

Further, the content of diacylglycerols 1n the refined fats
and o1ls of the present invention 1s 20% or more, preferably
30% or more, more preferably 50% or more, and even more
preferably 70% or more. The upper limit of the content i1s not
particularly defined, and 1s preferably 99% or less, more
preferably 98% or less, and even more preferably 97% or less.

In order to improve storage stability and taste and flavor
stability, an antioxidant may be added to the refined fats and
oils of the present invention as 1s the case for general edible
fats and oils. Examples of the antioxidant include natural
antioxidants, tocopherol, ascorbyl palmitate, ascorbyl stear-
ate, BHT, BHA, and phospholipids.

The refined fats and oils of the present invention can be
used 1 exactly the same way as general edible fats and o1ls,
and can be applied widely to various foods and drinks includ-
ing fats and o1ls. For example, the refined fats and oils of the
present invention may be used in: oil-in-water fat and o1l
processed foods such as drinks, desserts, 1ce creams, dress-
ings, toppings, mayonnaises, and grilled meat sauces; water-
in-o01l fat and o1l processed foods such as margarines and
spreads; processed fat and o1l foods such as peanut butters,
frying shortenings, and baking shortenings; processed foods
such as potato chips, snacks, cakes, cookies, pies, breads, and
chocolates; bakery mixes; processed meat products; frozen
entrees; and {frozen foods.

Examples

| Method for Analysis]

(1) Hue

The hue means a value obtained by measuring in accor-
dance with “Color (2.2.1-1996)” 1n “Standard methods for
the Analysis of Fats, Oils and Related Materials, Edition
2003 edited by Japan O11 Chemists’ Society using a Lovi-
bond colorimeter with a 5.25-1nch cell, and calculating based
on the following equation (1).

Hue=10R+Y (1)

(In the equation, R=Red value, and Y=Yellow value.)
(11) Measurement of glycidol fatty acid ester (in accordance
with Option A of Deutsche Gesellschait fiir Fettwissenschatt
(DGF) standard method C-I1I 18(09))

Approx. 100 mg of fat and o1l sample were weighed 1n a
test tube with a lid, and 50 ulL of an internal standard
(3-MCPD-d5/t-butyl methyl ether), 500 uL. of a mixed solu-

tion of t-butyl methyl ether/ethyl acetate (volume ratio 8:2),
and 1 mL of 0.5 N sodium methoxide were added thereto. The

mixture was stirred and subsequently allowed to stand still for

10 minutes. 3 mL of hexane and 3 mL of an aqueous solution
01 3.3% acetic ac1d/20% sodium chloride were added thereto,

and the mixture was stirred, followed by removal of the upper
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layer. 3 mL of hexane were further added thereto, and the

8

|Criteria for Evaluation of Taste and Flavor]

mixture was stirred, followed by removal of the upper layer. 5: Very good
250 ul of amixed solution of 1 g of phenylboronic acid/4 mL 4: G‘?Od
of 95% acetone were added thereto, and the mixture was 3: Slightly good
stirred, subsequently hermetically sealed, and heated at 80° > % 5001‘
C. for 20 minutes. 3 mL of hexane were added thereto, and the YOIy POOT . o
_ _ _ | Preparation of Raw Material Fats and Oils: 1]
mixture was stirred. After that, the upper layer was subjected 100 parts by mass of mixed fatty acids (soybean oil fatty
to a gas chromatograph-mass spectrometer (GC-MS) for acids:rapeseed oil fatty acids=7:3 (mass ratio)) obtained by
determination of the quantity of glycidol fatty acid esters. using undeodorized fats and oils as raw materials and 15 parts
Note that a content of the glycidol fatty acid esters of 0.144 10 by mass of glycerin were mixed, and the mixture was sub-
ppm or less was defined as ND (not detectable). jected to esterification reaction with an enzyme.
o : From the resultant esterified product, fatty acids and
(111) Composition of Glycerides ;T
monoacylglycerols were removed by top-cut distillation, to
Approx. 10 mg ot fat and o1l sample and 0.5 mL of trim- yield a DAG deacidified oil (containing 86% of diacylglyc-
ethylsilylating agent (“Silylating Agent TH” manufactured !° erols). The oil was found to have a hue of 44 and a glycidol
by Kanto Chemical Co., Inc.) were loaded into a glass sample tatty acid ester of 1.8 ppm.
bottle, hermetically sealed, and heated at 70° C. for 15 min- [ Adsorbent Contact Treatment| | _
utes. 1.0 mL of water and 1.5 mL of hexane were added The DAG deacidified o1l was brought into contact with an
thereto, followed by shaking. After standing still, the upper ag:lwrbent with strring under reduced pressure and the con-
layer was subjected to gas chromatography (GLC) for analy- 20 dition (1) shown In Table 1, aqd the adsorbent was separated
, by filtration, to yield fat and o1l samples a to 1.
>15. | Water Vapor Contact ITreatment]
| Taste and Flavor] The resultant fat and o1l samples a to  were treated with
Th : acid (50% aqueous solution of citric acid was added 1n an
¢ evaluation of taste and flavor of each sample was o R ;

. y - »5 amount o1 0.5%) at 30° C., washed with distilled water 1n an
performed by panelists consisting of five members. Fach amount of 10% relative to the fats and oils three times, and
member ate 1 to 2 g of the sample raw, and performed a subsequently deodorized by the batchwise method under the
sensory evaluation based on the criteria shown below. The condition (2) shown in Table 1. 200 g of the water-washed oil
average of the five evaluations was rounded off to the nearest were loaded into a 500-ML glass Claisen’s flask, and subse-
whole number. Note that when the sample 1s evaluated as 4 or quen‘[]y brough‘[ 1nto contact with water vapor (3 0%/ h-relative
higher, the sample 1s determined to be highly accepted by Y to the o1l), to yield refined fats and oi1ls (Examples 1 to 15 and
CONsumers. Comparative Examples 1 to 35). Table 1 shows the results.

TABLE 1
Example
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Condition Temperature 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105
(1) [° C.]
Contact time 20 20 20 20 20 20 20 20 20 20 20 10 120 20 20
[min]
Type of Actl- Acti-  Acti- Acti- Acti-  Acti-  Acti- Acti- Acti- Acti- Acti- Acti- Acti- Acid  Acti-
adsorbent vated vated wvated wvated wvated wvated wvated wvated wvated wvated wvated wvated wvated clay  vated
clay clay clay <clay clay clay clay clay clay «clay «clay clay clay clay
Used amount 0.25 0.5 0.5 0.5 0.5 0.5 0.5 1.0 1.0 1.0 1.0 0.5 0.5 0.5 0.5
[¥o]
Analysis DAG %] 87 R7 R/ 87 R7 87 R7 86 RO 86 86 87 87 87 87
value (1) Hue 10R +Y 20 18 18 18 18 18 18 15 15 15 15 18 17 26 18
Glycidol fatty ND ND ND ND ND ND ND ND ND ND ND ND ND 0.7 ND
acid esters
[ppm ]
Fat and o1l sample a b b b b b b C C C C d e f b
Condition Temperature 200 180 190 200 200 210 210 1%0 200 200 200 200 200 200 220
(2) [° C.]
Pressure |Pa] 260 200 260 260 260 260 2060 550 550 260 260 260 260 200 260
Contact time 34 34 34 34 90 15 34 34 34 34 60 34 34 34 15
[min]
Amount of 1.7 1.7 1.7 1.7 4.5 0.75 1.7 1.7 1.7 1.7 3 1.7 1.7 1.7 0.75
water vapor
[“o]
Analysis DAG %] 87 R7 R/ 87 86 86 86 86 R6 86 86 8& 87 87 86
value (2) Hue 10R +Y 15 17 15 15 14 14 14 13 13 13 13 17 17 19 14
Glycidol 2.4 0.7 1.2 2.2 0.2 2.6 5.5 0.9 2.4 2.2 3.5 2.3 2.7 2.7 5.7
fatty acid
esters [ppm]
Evaluation 5(good) 1 5 4 5 5 5 4 5 5 5 5 5 5 4 5 4
of taste and (poor)

flavor
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TABLE 1-continued

Comparative Example

Condition Temperature 105
(1) ey
Contact time 20
[min]
Type of Activated
adsorbent clay
Used amount 0.5
[“o]
Analysis DAG [%] 87
value (1) Hue 1I0R +Y 18
Glycidol fatty ND
acid esters
[ppm]
Fat and o1l sample b
Condition Temperature 170
(2) ey
Pressure |Pa] 260
Contact time 34
[min]
Amount of 1.7
water vapor
[“o]
Analysis DAG [%0] 87
value (2) Hue 10R +Y 17
Glycidol 0.3
fatty acid
esters [ppm|
Evaluation 5(good) 1 3
of taste and (poor)
flavor

2 3 4 5
105 105 105 105
20 20 20 20
Activated Activated Activated Activated
clay clay clay clay
1.0 0.5 0.5 0.5
86 R7 87 87
15 18 18 18
ND ND ND ND
C b b b
200 210 220 235
260 260 260 260
120 60 34 15
6 3 1.7 0.75
86 RO RO RO
12 14 14 13
8.0 10.1 14.6 18
5 5 5 5

Activated clay: GALLEON EARTH V2R (manufactured by MIZUSAWA INDUSTRIAL CHEMICALS, LTD.)
Acid clay: MIZUKA ACE #20 (manufactured by MIZUSAWA INDUSTRIAL CHEMICALS, LTD.)

[ Water Vapor Contact Treatment for DAG Water-Washed
Oil Obtained by Omitting Adsorbent Contact Treatment]

The DAG deacidified o1l was treated with acid (50% aque-
ous solution of citric acid was added 1n an amount of 0.5%),
washed with water (three times with distilled water), and
subsequently deodorized by the batchwise method under the
condition shown 1n Table 2. 200 g of the water-washed o1l
were loaded 1nto a 500-ML glass Claisen’s flask, and subse-
quently brought into contact with water vapor (3%/h-relative
to the o1l), to vield deodorized samples (Comparative
Examples 6 to 8). Table 2 shows the results.

TABLE 2
Comparative Example
6 7 8
Condition Temperature [ C.] 200 220 245
Pressure [Pa] 260 260 260
Contact time [min] 34 34 34
Amount of water vapor [%0] 1.7 1.7 1.7
Analysis  DAG [%] 87 87 88
value Hue 10R+Y 25 17 12
Glycidol fatty acid 3.3 11.4 70
esters [ppm |
Evaluation 5 (good)™ 1 (poor) 1 3 5
of taste
and flavor

As clear from Table 1, when the DAG water-washed o1l
obtained by adding the contact treatment with the adsorbent
was brought into contact with water vapor under specific
conditions, production of the glycidol fatty acid esters was
suppressed and good taste and flavor and good hue were
achieved. On the other hand, as shown 1n Table 2, when the
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DAG water-washed o1l obtained without the contact treat-
ment with the adsorbent was brought into contact with water
vapor, the treatment at high temperature resulted that the
glycidol fatty acid esters were produced, while the treatment
at low temperature resulted that although the glycidol fatty
acid ester content was low to some extent, the resultant prod-
uct had unsatisfactory taste and flavor and poor appearance.

| Preparation of Raw Material Fats and Oils: 2]

9’7.5 parts by mass of deodorized rapeseed o1l and 2.5 parts
by mass of glycerin were mixed, and the mixture was dehy-
drated. Subsequently, sodium methylate was added i an
amount of 0.26, and glycerolysis reaction was carried out
under the conditions of temperature of 103° C., time of 2
hours, and pressure of 700 Pa. The resultant glycerolysis
reaction product was treated with acid (30% aqueous solution
of citric acid was added 1n an amount of 0.8%) at 80° C. and
washed with distilled water in an amount of 10% relative to
the glycerolysis reaction product three times, to yield a DAG
water-washed o1l (containing 34% of diacylglycerols). The
o1l was found to have a hue 0145 and a glycidol fatty acid ester
of 108 ppm.

| Adsorbent Contact Treatment]

The DAG water-washed o1l was brought into contact with
an adsorbent with stirring under reduced pressure and the
condition (1) shown 1n Table 3, and subsequently the adsor-
bent was separated by filtration, to yield a fat and o1l sample
g,

| Water Vapor Contact Treatment]

The resultant fat and o1l sample g was deodorized by the
batchwise method under the condition (2) shown in Table
3.200 g of the decolored o1l were loaded 1nto a 500-ML glass
Claisen’s flask, and subsequently brought into contact with
water vapor (3%/h-relative to the o1l), to yield refined fats and
oils (Examples 16 and 17). Table 3 shows the results.
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TABLE 3
Example
16 17
Condition Temperature [° C.] 105 105
(1) Contact time [min] 20 20
Type of adsorbent Activated Activated
clay clay
Used amount [%] 1.0 1.0
Analysis DAG [%] 34 34
value (1) Hue 10R +Y 1% 18
Glycidol fatty acid ND ND
esters [ppm |
Fat and oil sample g g
Condition Temperature [° C.] 200 210
(2) Pressure [Pa] 260 260
Contact time [min] 34 34
Amount of water vapor [%0] 1.7 1.7
Analysis DAG [%] 34 34
value (2) Hue 10R +Y 17 17
Glycidol fatty acid ND 1.3
esters [ppm|
Evaluation 5 (good)* 1 (poor) 5 5
of taste
and flavor

Activated clay: GALLEON EARTH V2R (manufactured by
MIZUSAWA INDUSTRIAL CHEMICALS, LTD.)

[ Water Vapor Contact Treatment for Dag Water-Washed
Oil Obtained by Omitting Adsorbent Contact Treatment]

The DAG water-washed o1l obtained by the glycerolysis
reaction was deodorized by the batchwise method under the
condition shown 1n Table 4.200 g of the water-washed o1l
were loaded 1nto a S00-ML glass Claisen’s flask, and subse-
quently brought into contact with water vapor (3%/h-relative
to the oil), to yield a deodorized sample (Comparative
Example 9). Table 4 shows the results.

TABLE 4
Comparative
Example
9
Condition  Temperature [° C.] 200
Pressure |Pa] 260
Contact time [min] 34
Amount of water vapor 1.7
[7o]
Analysis DAG [%] 34
value Hue 10R +Y 43
Glycidol fatty acid 70
esters [ppm|
Evaluation 5 (good)* 1 (bad) 1
of taste
and flavor

As clear from Table 3, when the DAG water-washed o1l
obtained by adding the contact treatment with the adsorbent
was brought into contact with water vapor under specific
conditions, refined fats and oils having low content of the
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glycidol fatty acid esters, good taste and flavor, and good hue
were vielded. On the other hand, as shown 1 Table 4, when
the contact treatment with the adsorbent was omitted, the
resultant products had high content of the glycidol fatty acid
esters, poor taste and flavor, and poor hue.

The mnvention claimed 1s:

1. A method for manufacturing refined fats and oils, the
method comprising:

treating fats and oils by bringing the fats and oils into

contact with an adsorbent; and

subsequently treating the fats and oils by bringing the fats

and o1ls 1nto contact with water vapor under at least one
of the following conditions:

condition 1: the time for which the fats and o1ls are brought

into contact with the water vapor in a temperature range
of from 175° C. to 205° C. 1s from 34 to 90 minutes; and
condition 2: the time for which the fats and oils are brought
into contact with the water vapor in a temperature range

of from more than 205° C. to 215° C. 1s from 15 to 34

minutes,
wherein pressure 1s from 0.01 to 4.0 kPa,
wherein the adsorbent comprises at least one member

selected from the group consisting of activated carbon,
silicon dioxide, and a solid acid, and

wherein the amount of the adsorbent present 1s from 0.2 to

1.5 mass % relative to the amount of the fats and oils, and

wherein the fats and o1ls comprise 20 mass % or more of a

diacylglycerol.

2. The method for manufacturing refined fats and oils
according to claim 1, wherein the absorbent 1s a solid acid
which comprises at least one member selected from the group
consisting of acid clay, activated clay, activated alumina,
silica gel, silica-alumina, and aluminum silicate.

3. The method for manufacturing refined fats and oils
according to claim 1, wherein the amount of the adsorbent 1s
from 0.3 to 1.3 mass % relative to the amount of the fats and
oils.

4. The method for manufacturing refined fats and oils
according to claim 1, wherein the contact temperature
between the fats and o1ls and the adsorbent 1s from 20 to 150°
C.

5. The method for manufacturing refined fats and oils
according to claim 1, wherein the amount of the water vapor
1s from 0.3 to 20 mass % relative to the amount of the fats and
oils.

6. The method according to claim 1, wherein the time for
which the fats and o1ls are brought into contact with the water
vapor 1n a temperature range of from 173° C. to 205° C. 1s
from 34 to 60 minutes.

7. The method according to claim 1, wherein the pressure 1s
from 0.06 to 1.0 kPa.

8. The method according to claim 1, wherein the pressure
260 Pa.
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